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A 51-year-old male attended the emergency depart-
ment (ED) after an injury to the neck from 1500 psi
water jet. He had been cleaning pipes and had lost
control of the hose striking him over his right
shoulder and briefly making contact with the lateral
aspect of his neck, throwing him to the ground.
In the ED his vital signs were normal. Examination
revealed a fine, 10 cm long laceration to the right
side of the neck with obvious swelling but no sug-
gestion of airway compromise (Fig. 1). His neck was
tender to palpation in the midline and he com-
plained of numbness affecting the skin of the right
deltoid and the right supraclavicular area.
He was given parenteral Ceftriaxone and Metro-
nidazole and tetanus prophylaxis. Emergency com-
puted tomography (CT) scan of his neck showed no
evidence of bony injury, but airwithin the soft tissues
of the neck and within the spinal canal at C4 (Fig. 2).
The patient was treated with parenteral Benzyl-
penicillin, Flucloxacillin, Metronidazole and Genta-
micin, remaining stable throughout this period. The
numbness around the deltoid area improved slightly
during the next week, and was still present 2 months
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with no evidence of abscess formation or residual air
within the spinal canal. Wound swabs from the neck
injury yielded no organisms.Discussion
Rees first reported a high-pressure injection injury of
diesel into a finger in 1937.8 Injection injuries from
paint, oil, wax,moltenmetal andother solvents have
alsobeendescribed.1 Althoughmost commonly invol-
ving the hand,9 injuries to the lower limb, forearm,
chest and abdomen have also been reported.5,11,7
High-pressure water injuries are less common.1
These devices can produce pressures up to
55,000 psi, delivering 60 gal of water/min at velo-
cities of 900 mph.5 High-pressure injection injuries
typically result in a small entrance wound conceal-
ing the full extent of tissue penetration and injury to
deep structures. In a recent case series, five of six
abdominal injuries required emergency laparotomy;
four of these five required bowel resection, the fifth
patient suffered an omental laceration.10 Intra-
abdominal injuries have also been reported even
without evidence of abdominal penetration.7
Hand injuries, although initially painless, typi-
cally become painful and swollen within a few
hours.2 Kaufman injected wax at 750 psi into various
sites in cadaver hands demonstrating that injection
High-pressure water injection to the neck 431
Figure 1 Photograph of high-pressure neck injury with
entry point (arrow).
Figure 2 CT scan of cervical spine showing air in soft
tissues and spinal canal.of material into the membranous portion of the
tendon sheath caused the injected substance to
travel as far as the elbow.6
Paint solvent injection injuries to the hand result
in amputation in 60—80% of cases. Grease injection
may cause fistulas, fibrosis and olegogranuloma for-
mation but is associated with a lower amputation
rate.12 Experimentally, injection with sterile normal
saline under high pressure causes little inflamma-
tion.11 However, unusual organisms such as Aero-
monas Hydrophila have been reported to causecellulitis following injection with contaminated
fresh water or waste water.5
Air within the spinal canal (pneumorrhachis) is an
uncommon phenomenon. Traumatic epidural
emphysema most commonly follows epidural anaes-
thesia. More rarely it can occur with pneumothorax
or pneumomediastinum3 where it is thought that air
is forced along fascial planes from the posterior
mediastinum or retropharyngeal space, through
the neural foramina and into the epidural space.3
Neurological deficit has been reported after epi-
dural anaesthesia where large volumes of air have
been injected but we found no reports of neurolo-
gical deficit following trauma and air in the epidural
space.3,4
Few cases of conservative management of these
injuries have been reported but it was felt that the
risks of surgical exploration outweighed those of
conservative management given the site of injury.
This case highlights the continuing risks of under-
estimating high-pressure injection injuries. A small
entrancewoundmayconceal the extentof disruption
to the deeper structures. The majority of patients
will require emergency surgery for wound debride-
ment, irrigation, decompression of compartments
and repair of vascular or visceral structures. Selec-
tive conservative management is possible, such as in
this case, but must be considered carefully.References
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